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Introduction
The global financial and economic crisis of 2008---2009 had a much smaller impact on emerging Latin American markets than on their US and European counterparts. While Latin American countries have continued to grow and do not present major macroeconomic imbalances, the advanced economies still do not present solid recovery (Figs. 1 and 2  jointly with Tables 1 and 2 , show the evolution of GDP growth and of the government-debt-to-GDP ratio in the two groups of countries). The marginal exposure of banks in emerging markets to US subprime assets and their governments' expansive monetary and fiscal policies to stimulate aggregate demand might explain these differences (see Aizenman et al., 2013) . However, some authors have analyzed whether exchange rate regimes have played a part. 1 This paper has two main objectives. The first is to empirically investigate the role of fundamentals in the reduced vulnerability to shocks observed in the bond markets of seven Latin American countries, and how this reduced vulnerability has in turn affected macroeconomic fundamentals. The second is to determine whether there are any differences between countries that can be attributed to their exchange rate regime. Specifically, we aim to compare countries with and without a fully-dollarized economy. To this end, we empirically assess the relationship between key economic factors such as the external debt-to-exports ratio and inflation, and the Emerging Markets Bonds Index (EMBI) 2 during the sample period 2001---2009 . In the second stage of the study, we aim to establish whether there are relevant differences in the two groups of countries (dollarized and non-dollarized economies). A review of the empirical literature shows that our first question has usually been approached through an analysis of the main determinants of country risk premium.
3 For instance, Edwards (1986) uses data on yields of 167 bonds floated by 13 Least Developed Countries (LDC) between 1976 and 1980 to analyze the factors that determine the country risk premium. He presents evidence that bond spreads depend positively on the countries' level of indebtedness and negatively on the level of investment they undertake. Nogués and Grandes (2001) , focusing on monthly data for Argentina between 1994 and 1998 and estimating its econometric model by OLS, conclude that endogenous factors such as the external debt-to-exports ratio, the fiscal deficit, growth expectations, contagion effects or political noise are the determinants of Argentina's country risk. Gónzalez-Rozada and Levy Yeyati (2008) , however, estimating panel error-correction models of emerging spreads on high-yield corporate bonds in developed markets and international rates (US Treasury bills) and using high frequency (monthly, weekly and daily) data from 33 emerging economies, find that global (exogenous) factors explain over 50 per cent of the long run volatility of emerging market spreads.
To sum up, the country risk premium has generally been proxied in the literature by sovereign spreads. Specifically, the spread of JP Morgan's EMBI Global index over US Treasuries bills in Latin America countries is the most important reference for prospective investors in this area.
The research so far on the determinants of country risk can be classified in three groups. 4 First, certain authors have found a significant correlation between macroeconomicpolitical variables and the risk premium (Hoti and McAller, 2004; Baldacci et al., 2008; Aizenman et al., 2013) . Authors in the second group have emphasized the effect of exogenous factors (global factors, contagion effects, capital flows or ''investor's sentiment'') on risk premium (Eichengreen and Mody, 1998; Kamin and Von Kleist, 1999; Schuknecht et al., 2009 Schuknecht et al., , 2010 . Finally, authors in the third group relate country risk and the exchange rate regime. They consider that investors want to know two major components of country risk premium: the currency premium, which can be measured as the yield spread between non-dollardenominated and US dollar-denominated sovereign debt of the same borrowing country, and the credit premium, measured as the yield spread between the dollar-denominated sovereign debt of the emerging country and US Treasury bills. There is a certain consensus inside the third group of authors that dollarization and hard pegs would substantially reduce the country risk of emerging countries (Domowitz et al., 1998; Rubinstein, 1999; Schmukler, 2002) .
The aim of this paper is to contribute to this branch of the literature by examining the impact of macroeconomic fundamentals on risk premium and vice versa, since movements in government bond yields may have significant macroeconomic consequences, (see Caceres et al., 2010) .
The literature on the determinants of EMBI in specific Latin American countries is still scarce. Fracasso (2007) , a good reference for Brazil (he shows that foreign investors' appetite for risk impacts substantially on EMBI spreads) 5 ; Nogués and Grandes (2001) for Argentina, who highlight that devaluation risk elimination may not have a statistically significant impact on country risk (other macroeconomic variables such as the external debt-to-exports ratio and growth expectations present a higher impact); Vargas et al. (2012) , for Colombia, who present evidence that improvement of fiscal variables reduces the sovereign risk premium; López Herrera et al. (2013) for Mexico, who find long-run relationships between domestic macroeconomic variables and the Mexican EMBI; Lindao Jurado and Erazo Blum (2009) for Ecuador who conclude that debt and the inflation are the most important factors for explaining its country risk; Délano and Selaive (2005) , who examine Chilean's EMBI behaviour and conclude that approximately 25% of the variability of the sovereign spread is due to global factors, and finally the IMF (2010) which emphasizes that achieving investment grade lowers Panamanian debt spreads by over 140 basis points.
The rest of the paper is organized as follows. Section 2 discusses the theoretical framework while Section 3 outlines the data and the econometric model used in the empirical analysis. Section 4 reports the main empirical results, comparing dollarized and non-dollarized countries. Finally, Section 5 presents the main conclusions.
Country risk and EMBI determinants
2.1. The equilibrium condition for a risk-neutral lender Following Edwards (1986) , in an emerging or developing country that cannot affect the world interest rate, the cost of external funds is formed by two concepts: (1) the riskfree world interest rate (i*) and (2) a country risk premium (s) related to the probability of default perceived by the lender (p). In the case of a one-period loan, where in case of default the lender loses both the principal and the interest, the equilibrium condition for a risk-neutral lender is:
From here, the country risk premium is:
where k = 1 + i*.
Since the probability of default depends positively on the debt-to-GDP ratio, as the seminal article by Eaton and Gersowitz (1981) demonstrated, the country then faces an upwards-sloping supply curve for foreign funds. As the probability of default approaches one, the country risk premium approaches infinity and a credit ceiling will be reached. The country in question will have difficulties gaining access to the world's credit market. If the variables that comprise the probability of default perceived by lenders were known, the countries might be able to improve them in order to reduce it to zero.
According to Edwards (1986) , p has the following logistic function:
where X i are the determinants of the sovereign risk premium and ˇi are the corresponding coefficients. Combining (2) and (3), taking logarithms and adding a random disturbance ε, the equation to be estimated is:
The signs of this equation change slightly if the model is described in terms of returns. Transforming Eq. (1), we obtain:
where r* is the risk-free world return and s represents, this time, the reduction in terms of return on the bond investment, and k* = 1 + r*. Our Eq. (4) then only changes the signs:
Moving terms, we obtain the emerging country return depending on the same determinants of country risk:
Determinants of each country return index
Both theoretical and empirical studies have highlighted a large number of variables that may affect the evolution of government debt returns in emerging countries. 6 We can split these variables into three groups: economic-financial, socio-political, and global factors. Table 3 details some of the variables used in the empirical literature by a wide range of authors to explain the Table 3 Variables used in the literature on sovereign returns' analysis in emerging countries.
Variable
Description/authors
Economic and financial variables
Debt-to-GDP ratio The most important variable, since in most theoretical models of foreign borrowing it is included as an important triggering factor to borrowers to default (Eaton and Gersowitz, 1981; Edwards, 1986 Edwards, , 1986 . It has also been included in empirical studies (Aizenman et al., 2013; Eichengreen and Mody, 1998) . International reserves to GNP or GDP Measures the solvency held by a country. (See Edwards, 1986; Aizenman et al., 2013; Rowland and Torres, 2004 , to name a few). Investment-to-GNP/GDP ratio; GDP per capita growth; Industrial production.
These variables capture the country's prospects for future growth. There are other variables used in the literature, though, such as the growth rate measured by the difference between the logs of GDP in time t and t − 1. (See Nogués and Grandes, 2001; Edwards, 1986 or Aizenman et al., 2013) Current account-to-GNP/GDP ratio Solvency variables. (See Edwards, 1986; Nogués and Grandes, 2001; or Aizenman et al., 2013) . External debt service-to-exports ratio; External debt-to-GDP ratio; External debt-to-exports.
These variables capture the intertemporal liquidity situation of a country. (Edwards, 1986; Nogués and Grandes, 2001; Aizenman et al., 2013; Rowland and Torres, 2004 
Social and political variables
Political noise Nogués and Grandes (2001) focused on Argentina and tested the political noise associated with the resignation of the Minister Cavallo through a dummy variable that took the value 1 in the period of uncertainty that led to his resignation. (2006) analyze a sample of emerging countries using variables such as US and regional stock returns or oil prices as proxies of global factors and market sentiment.
Global factors
determinants of government debt returns in emerging countries, whilst Table 4 describes the variables used in our model. Table 4 provides the description of the variables along with the data sources. We included four endogenous variables in our econometric model. The EMBI (with its monthly average calculated from daily data, in order to eliminate its heteroscedasticity and because the rest of variables are available at this frequency), along with variables that are only reported monthly, such as the Economic Activity Index (eai). This variable was used to measure the growth perspective in the case of Argentina, Colombia and Ecuador, while the growth perspective was proxied by the Industrial Activity Index (iai) in Mexico, the Industrial Index (ii) in Brazil, the Industrial Production Index (ipi) in Chile and, finally, the revenues from taxes to cross the Canal in the case of Panama. The Economic Activity Index for Argentina, Ecuador and Colombia is presented as the monthly proxy of GDP by their respective National Statistic Institutes. In the case of Mexico we use the Industrial Activity Index instead of the Global Economic Activity Index 
Data and empirical approach 3.1. Data and variables
LDEBT X External debt-to-exports ratio Economic Commission of the Latin American and Caribbean countries (ECLAC).
In Panama we used this variable because all the other sectors of its economy depend on Canal activities, as do other markets such as the labour market. The other monthly variables are the inflation rate (inf), which was has been calculated from the Consumer Price Index in all the countries, except in Ecuador where it was directly recorded, and the external debt-to-exports ratio (debt x), which captures the current account solvency of emerging countries. The impact of global risk factors will be captured through the inclusion of dummies.
Econometric approach: identification of the short run structure in the Cointegrated VAR (CVAR)
Consider the Cointegrated VAR model in the so-called reduced form representation:
Pre-multiplying (8) with a non-singular p × p matrix A 0 , we obtain the so-called structural form representation:
where
The short run equations consist of p equations between p current variables, x t , p(k − 1) lagged variables ( x t−i , because the latter, not only does not include all the sectors of the economy, but also is still a preliminary variable that is being adjusted by private and public enterprises over time. Indeed, in Mexico, the Industrial Index has historically been used as a proxy of GDP because their strong co-movements (OECD, 2012) . Brazil and Chile models include the Industrial Index as well, but this time the reason is data availability constraint. i = 1, . . ., k − 1), and r lagged equilibrium errors, (ˇc) x t−1 . Identification of the r long run relationships requires at least r−1 restrictions on each relationship, while identification of the simultaneous short run structure of the p equations requires at least p−1 restrictions on each equation.
Keeping the properly identified cointegrating relationships fixed at their estimated values, i.e. by treating (ˇc) x t−1 as predetermined stationary regressors, as in the case of x t−i , it is easier to identify the simultaneous short run structure. We identify the long run relationships first, and then the short run adjustment parameters.
The unrestricted short run reduced form model is identified exactly by the p − 1 zero restrictions on each row of A 0 = I. Further zero restrictions on 1 , ˛ and ˚ are over-identifying. Thus, the process of identification consists firstly in individually testing whether all lagged variables, the long run structure, and dummy variables are statistically significant in the system. The next step is to remove the nonsignificant variables from the system, so that the generally identified model only contains significant coefficients. The significant coefficients will identify the short run adjustment parameters and the long run relationships that affect the dependent variables of our simultaneous equations system which is estimated by maximum likelihood. 
Empirical results
Econometric steps
First, we estimated an unrestricted VAR for each country with the following structure: X t = [EMBI, eai, inf, debt x]. Previously, all the variables were transformed into Table 5 Here we detail the dummies included for each country: Argentina: The dummy dum0111p (2001:11) takes into account the significant fall in the Global EMBI due to the currency crisis sparked by Argentina's abandoning of the currency board, following public debt default.
9 Dum0202p and dum0204p variables capture the consequences of devaluation that generated inflation pressures (ECLAC, 2002) . The dum0504p was included to normalize debt x residuals since at that date external debt experienced a sharp decrease when Argentina launched a debt exchange in 2005.
10 Brazil: dum0211p is included to normalize the debt x residuals. After the 1999 devaluation on the public debt denominated in US dollars, Brazil's debt increased substantially, reaching 50% of total public debt at the end of 2002.
11
Colombia: The objective of dum0405p is to normalize the EMBI residuals; three dummies dum0901p, dum0904p and dum0907p represent the impact of the 2008---2009 global crisis on Colombia's economic activity (ECLAC, 2009) . Chile: dum0405p which normalizes the EMBI residuals and the dum0901p which normalizes the economic activity variable (ipi) are incorporated in the analysis. Mexico: dum0405p is also included in order to eliminate the outliers of the EMBI's residuals. Ecuador: Five permanent dummies need to be included. Whilst dum0906p is related to Ecuador default in 2009, 12 dum0811p is introduced to jointly explain the debt x and the EMBI evolution. The rest of dummies are dum0109p and dum0301p which are needed to normalize inflation residuals.
13 Panama: The dum0401p normalizes residuals of inflation. Prices decreased in the first quarter 9 In April 1991 the Convertibility Plan was launched, which pegged the peso 1-to-1 to the US dollar. This plan was replaced with a dual exchange rate regime based on an official exchange rate of 1.4 pesos per dollar for public sector and tradable transactions, while other transactions were conducted at market rates. By June 2002 the exchange rate reached 4 pesos per dollar (Kaminsky et al., 2009; Mourelle, 2010) . 10 See Hornbeck (2013) . 11 See Giambiagi and Ronci (2004) . 12 In June 2009 the Correa government defaulted on $3.2 billion of foreign public debt, and then completed a buyback of 91 per cent of the defaulted bonds (Sandoval and Weisbrot, 2009 of 2004, but the trend reverted afterward due to the rise in oil prices and other import products (ECLAC, 2004) .
The dum0810p (along with dum0811p only for Ecuador) is common to all the endogenous variables since it is related to the start of the world financial crisis (the US financial institution Lehman Brothers collapsed in September 2008 and affected the EMBI evolution of all emerging countries included in this study). Dummies such as dum0405p and dum0901p might explain contagion effects between Chile, Colombia and Mexico.
14 Dum0405p captures the incidence of global factors such as a fall in international interest rates, which we can proxy using the US Treasury 10-year yield 15 (Fig. 3 shows that Treasury bonds yields went down in 2004:05).
Following Eichengreen and Mody (1998) , we assume that the relationship between the US Treasury bond rates and 14 Several articles have presented empirical evidence of contagion effects within these countries. For instance, based on the estimation of a multivariate regression model, Mathur et al. (2002) conclude that there were spillover contagion effects from the Mexican market to the Chilean market during the 1994 peso crisis. Moreover, Kaminsky and Schmukler (2001) study whether capital controls affect the link between domestic and foreign stock market prices and interest rates, and find that equity prices are more internationally linked than interest rates. 15 McGuire and Schrijvers (2003) find high correlations of common factors with S&P500, US Treasury yield curve and oil prices. Fourth, we test and impose over-identifying restrictions on the long run structure (beta vectors) in order to have only significant coefficients. Table 7 shows the tests of exclusion for the seven countries, and Table 8 the final cointegration relationships for each of the countries. These long run relationships will be added as another predetermined variable into the simultaneous equation system and, along with dummies and lagged differenced variables, we will test whether their coefficients are significant or not.
17
Finally as a fifth step, we test the CVAR model as a simultaneous equation system. Its results are summarized in Table 9a ---g. We present the significance of the t-values for the different coefficients in order to highlight the differences between the countries 18 ---specifically, between dollarized and non-dollarized countries.
Interpretation of the results
As mentioned, the results of the parameter estimations that describe the short run effects over variables are presented in Table 9a ---g. Specifically, Table 9a ---e correspond to nondollarized countries and Table 9f and g to the dollarized ones (Ecuador and Panama). In these tables, the presence of t-values makes it easy to distinguish between significant and non-significant coefficients across the seven emerging countries in the sample. Table 10 presents the comparative analysis of the seven emerging countries.
Looking across the columns in Table 9a ---g, the following conclusions can be drawn: (1) The Emerging Bond Market Index (EMBI) is generally affected by global factors (proxied by dum0810p which captures the beginning of the financial crisis) and their own shocks, since all the countries in the sample, except Colombia, have a significant lagged DLEMBI coefficient in their EMBI equations. Debt x does not seem to be relevant for explaining the EMBI behaviour, unless a country has defaulted on its debt obligations (as Ecuador did); (2) Economic activity is affected by the EMBI in all countries but dollarized ones; which represents the first important finding of this study, suggesting that in non-dollarized countries, debt-servicing costs may have an important impact on the evolution of the economy; (3) In most cases, inflation follows a long run relationship. In our opinion, this is the second important finding of this research, since it means that a country does not need to be dollarized to reach stable inflation levels. Inflation targeting might be behind the non-dollarized countries' results 19 ; (4) In general, investors look at the evolution of the EMBI to make their next decisions regarding sovereign bond debt investment. Colombia and Panama are the exceptions; (5) In general, the EMBI does not follow a long run relationship (with the exception of Mexico and Panama). (6) Finally, it seems that contagion effects are present in only three countries: Colombia, Chile, and Mexico. These inter-relationships are captured by dum0405p and dum0901p variables. The former affects the EMBI in the three countries, whilst the latter affects the economic activity in just the first two countries.
Conclusions
The two main findings of this paper are: (i) economic activity is affected by the EMBI in all the countries except the dollarized ones; and (ii) inflation follows a long run relationship for most of the sample (the exceptions being Colombia and Chile), showing that a country does not need to be dollarized to achieve a stable inflation level. Our results suggest that in Latin America countries the pricing of risk (EMBI) depends mostly on global factors. Nevertheless, its evolution affects foreign lenders' prospective debt investments, as well as domestic economic activity, except in dollarized countries.
These results may suggest the following conclusions. First, dollarization may ensure that currency mismatches will not occur during domestic economic crises; thus, the EMBI is more stable and these countries' access to debt markets is easier due to their lower vulnerability to EMBI shocks. Second, dollarized countries are not as dependent on international reserves (they use the US dollar both to develop their economies and to pay their debts), as their nondollarized counterparts which need international reserves to pay their debts but use national currencies to develop their economies. This comparative analysis between two dollarized and five non-dollarized countries suggests that dollarization may isolate the evolution of the broadest emerging market debt benchmark, the EMBI. These results are particularly interesting since there are some nondollarized Latin American countries which are already doing (relatively) well on their own. We think that they should encourage fiscal discipline in order to avoid a debt crisis situation since, in a default context, due to the interrelationship between their economic activity and the EMBI evolution; they would face much more trouble than dollarized economies.
Besides, our results also suggest that in the long run, nondollarized countries with inflation targeting policies achieve similar levels of inflation to those obtained by their dollarized counterparts. This result is consistent with those presented by other authors (Bernanke and Mishkin, 1997; Bernanke et al., 1999) . The novelty is to reach this conclusion by means of the cointegrated VAR approach which identifies long-run relationships, including a stationary inflation variable in non-dollarized countries.
